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The original method, proposed by Yentsch. (1957), of determination 
of chlorophyll directly in the cells, attracts attention by its simplicity 
(Vinberg, 196O; Vinberg, Sivko, Kovalevskaya, 1961; Ivanova, 1961). 
In order to measure the content of chlorophyll by this method, a determined 
volume of suspension of algae is filtered through a membrane filter. The 
latter is dried a little, clarified by immersion oil, clamped between 
two glasses, and spectrophotometrized. Extinction is read off at , 
wavelengths equal to 670 millimicrons (around the maximum absorption of 
chlorophyll a in the cell) and 750 millimicrons (correction for non-
specific absorption and dispersion of light by particles of the preparation). 
The concentration of chlorophyll is calculated by the formula 
where D670 - D750 is the extinction of light by the preparation; 
V = the volume of the filtered-through suspension, in litres; 
K = coefficient, reflecting the ratio of chlorophyll a. (in mg) to 
its extinction in the algae on the filter. 
With the development of a method by way of parallel measurements 
of the extinction of different algae on the filter and the quantity of 
chlorophyll a by Richards and Thompson (1952) in equivalent volumes 
of suspension, Yentsch established the coefficient K. With it were 
obtained near values of the coefficient for a group of marine diatoms. 
On the basis of these data Yentsch came to see that K does not depend 
on the optical properties of the studied material and changes only with 
a change of the area of the filter. 
The method of Yentsch was employed by us for determination of chlorophyll 
a in samples of phytoplankton. Measured by such a method the 
concentration of this pegment appeared less than expected. It was 
noted that the error increases with increase of dispersion and non-
specific absorption of light by the preparation (D 7 5 0). 
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In order to establish the cause of the divergence, special 
investigations ware carried out, consisting of parallel determination 
of extinction of cells on a filter and of the extract of pigments 
prepared for them. There were tested samples of phytoplankton, the 
extinctions of which were read off in the red maximum of absorption 
of chlorophyll and at λ = 750 millimicrons, and also cultures of 
diatoms (Nitzschia sp., Fragilaria sp., Navicula sp.), green 
algae (Ankistrodesmus sp., Diotyospraerium pulchellum, Chlorella 
pyrenoidosa, Chlamydomonas sp.) and blue-green algae (Coelosphaerium 
dubium, Microcystis aeruginosa), the greater part of which were 
spectrophotometrized in the range 400-750 millimicrons. Proceeding 
from the extinction of the extract at λ = 750, 665, 645 millimicrons, 
with the help of the equations of Richards and Thompson, the concentration 
was calculated of chlorophyll a, from which was further calculated 
the coefficient K. 
The method of determination consisted of the following. 
Equal volumes of water with phytoplankton (0.5 - 1 l.) or 
suspension of algae (10-20 ml) were filtered through membrane filter 
No 6 (phytoplankton) or No 5 (cultures). In each pair on one of the 
filters was deposited a powdered layer of crushed glass and magnesium 
carbonate, in which was retained the cells of the algae. The powder 
with the algae was carefully scraped off and treated with 90% acetone. 
The obtained extract of pigment was spectrophotometrized at the 
standard wavelength. Samples were filtered in triple repetitions. 
In order to avoid errors due to uneven distribution of algae on the 
filter, the latter was divided into three parts, each of which was spectrophoto-
metrized separately. Extinctions of the extract and the filter were 
converted to equal quantities of algae or chlorophyll a, (equal volumes of 
filtered suspension) and reduced to equal areas (the area of the spectrophotome 
cuvette). In this way, related to the area of the cuvette, the 
extinction of the filter equalled 
and the extinction of the extract, related to the volume of the 
whole suspension, was equal to 
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Fig.1 
Fig.1 Spectra of absorption of extracted pigments and whole 
cells on a filter. Extinction (D) calculated on identical areas 
and equal quantities of pigments, corresponding to 0.0201 mg 
chlorophyll a. 
dotted line - specified water extract; broken line - acetonized; 
continuous line - spectrum of absorption of whole cells on filter 
With analysis of the results ( tables 1 and 2 ) , it was clear that 
the extinction of light by chlorophyll in the cells on the filter 
(De - according to Yentsch; De = D670 - D750 ) is less than in the 
extract (Dr - according to Richardson and Thompson; Dr = D670 - D750 ). 
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Table 1 Influence of non-specific absorption of light 
on extinction of chlorophyll in preparations 
from cultures of algae. 
Note. I & II - cultures raised at different times. 
Table 2 Influence of non-specific absorption of light 
on extinction of chlorophyll in preparations 
of plankton. 
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Moreover the relationship between them is not constant. It is found 
in inverse relation to the relative increase of the correction on the 
non-specific absorption and dispersion of light . 
In plankton, where the relative value of this correction varies between 
the limits 1.90 - 10.57, the ration equals 0.61 -0.21. In 
cultures of algae is lower (0.04 - 3.07) and the ratio 
increases to O.89 - O.39. With diatoms, the valves of which 
evidently dissipate a significant part of the light, the relative increase 
of the correction on non-specific absorption in the majority of 
cases is somewhat higher and the ration correspondingly lower. 
However, if the non-specific absorption of these algae is 
insignificant (Nitzschia sp., II; Fragilaria sp., II),then the 
ratio as also in representatives of other groups, is near 
to unity. 
According to the spectral curves obtained for cultures of algae 
(fig.1), it is also evident that extinction of light in the cells 
on the filter is lower than in the extract. The greatest divergence 
appears in the diatoms. The maxima of the curves pertaining to the 
cells of these algae are smoothed down, and in the region of minimum 
extinction due to dispersion and non-specific absorption of light 
the curves, on the contrary, go higher. By these to a considerable 
extent is determined reduction of actual extinction in the cells on 
the filter. Fragilaria sp. stands out somewhat, the spectrum 
of the cells of which is altered less. Yentsch (1960) obtained almost 
unvarying spectral curves for cells of the diatom Cyclotella sp. 
Evidently not all diatoms are able to disperse light rays to the same 
extent. It is possible that the dispersing properties of the 
preparation of diatoms depend on the condition of the culture or on the 
thickness of the layer of cells on the filter. As already mentioned, in 
another series of preparations of Fragilaria sp., II, and Nitzschia sp.,II, 
non-specific absorption and dispersion of light/significantly less 
(Table 1). To a lesser degree is altered the spectrum of the pigments of 
the cells of the blue-green alga Coelosphaerium dubium in which the 
general curve sufficiently exactly reflects the sum of the extinctions 
of acetone and water extracts. The greatest correspondences of curves 
is found in the green algae. In the protococcals they nearly repeat 
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one another, if one does not regard the distortion of the maxima, 
that agrees with the literature data. 
The variable increase of the ratio of the extinction of the chlorophyll 
of the cells to that of the extract from them is determined and the divergence 
of the coefficient K, obtained from different material (tables 1 & ,2). The 
coefficient K increases with a reduction of this ratio or with an increase 
in the portion of non-specific absorption of light "by the preparation. 
Between the latter index and the coefficient K is marked a direct 
relationship (fig.2). 
Dependence of coefficient K on the relative value of non-specific 
absorption of light by cells of algae in culture and particles of 
plankton ( a = 0.139; b= 0.0268 ) 
Circles - specified data for green and blue-green algae in cultures; 
crosses - for diatoms in culture; 
dots - for phytoplankton. 
Fig. 2 
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For analysis of this connection was applied the equation of linear 
regression: y = a + bx. where y - the value of the coefficient K, 
x = the relative value of the correction on non-specific absorption and 
dispersion of light. The parameters a and b were found by the method 
of least squares. As is seen, with an increase of the relative value 
of non-specific absorption of light by 1 coefficient K 
increases by 0.027, i.e. by 17% of the found value, when the 
extinction with λ = 750 millimicrons has null significance. 
The presented data show that the method of Yentsch, in spite of the 
simplicity and convenience of determination must be applied sufficiently 
carefully. This method, as is shown by the author, is more suitable 
for analysis of cultures of algae, where, non-specific absorption of light 
is insignificant. With determination of the amount of chlorophyll in 
plankton, where there are many foreign particles, absorbing and dispersing 
part of the light, it is necessary to watch the change of the relative 
value of extinction at 750 millimicrons, which specifies the constancy 
of coefficient K. Evidently, analyzing the determined series of samples, 
one must apply the appropriate value of this coefficient. Establishing 
the dependence of coefficient K on the relative value of non-specific 
absorption of light by the studied material permits one to have confidence 
that more detailed analysis of this connection will give a more confident 
possibility to employ the method of Yentsch for determination of chlorophyll 
in natural waters. 
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